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Tl - METHOD AND APPARATUS FOR PURIFYING EXHAUST GAS 

PA - (2000532) HONDA MOTOR CO LTD 

IN - HACHINAGA. MORI J I 




AP - 95.04.28 95JP-105440, 07-105440 
SO - 96.11.12 SECT. , SECTION NO. ; VOL. 96, NO. 11. 
IC - B01D-053/86; B01D-053/94; F01N-003/20; GO5D-021/OO 
JC - 13.1 (INORGANIC CHEMISTRY— Processing Operat ions) ; 21.2 (ENGINES & 

TURBINES, PRIME MOVERS— I nternal Combustion); 22.3 (MACHINERY— Control & 
Regulation); 32.1 (POLLUTION CONTROL— Exhaust Disposal) 
AB - PURPOSE: To provide a method for purifying exhaust gas which reduces 

catalyst poisoning by SOx contained in exhaust gas and at the same time 
controls H(sub 2)S releasing into the air. 

CONSTITUTION: When an upstream side catalyst converter CA-1 and a 
downstream side catalyst converter CA-2, which are installed in an 
exhaust duct line of an engine 2, are in a warming condition, an air fuel 
ratio perturbation is conducted in which the air fuel ratio is 
temporarily changed alternately between a rich region and a lean region 
on the basis of a theoretical air fuel ratio. When the catalyst converter 
CA-1 is in a rich atmosphere, SOx stored in the converter CA-1 is reduced 
into H(sub 2)S, and the H(sub 2)S is released from the converter CA-1. In 
this way, the poisoning of the converter CA-1 by SOx is reduced. Next, 
the capture of released H(sub 2)S and the oxidation of the released H(sub 
2)S are conducted on the converter CA-2 side, reducing H(sub 2)S 
releas ing into the air. 
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(57) 

man x>s*> 2 3 K:EB:s*i;fc±»« 

2£3WR«ttffiic**i€N ffi«5Jfc£. —E^Mfc, SKI 

±tft#M&3>A-^CA- 1 KBr«£tlT^<5SOx 
£H 2 SfCiS7t-r^<h^fC^^H2 S^±«cffl'JttftS=F > 
A'-^C A- 1 ^e»Ui*ti-S. Cinfc:«fcg±^fflfJte4jE 
□ >A-^CA- 1 <7>SOxKJ;*«#a*f£«£n*. 
^^TTMJftt^3>/\-^C A- 2ffl'JT^tBH 2 SO 
»ffii:^ffiH2 S<0»fttff"5. Ctl\ZJ:0H2 S<D± 
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tw^nm x>s>> (2) o> t-saia 

Sftfc±8fcfl1*!«E3>/'C-:5' (CA-1) £T8ft«tt« 
n>/\*-^ (ca-2) iA«tf;ii:S5i€. £*8 

9t. a(ie±*«i*a=i>/x-^ (ca-d 

1) KBr&£*lTt,>4SOx£H2 StCil7C-r-5i*(C 
•tOH* S*WC±8fEffl««=i (CA-1) ^ 
^SctbS-ti-, ^tiT-ffJg2TSSiB'M<«3>/K-^ (CA- 

2) «T?«cttlHi SCDM®<t^UiH2 SroftffcSfrSC: 

[»5fcJS2] x>->*> (2) O&Atfft (3) K. ± 

8ftffiiJ0 2 -fe>-tr (7) JidMfcl»i*:3>A*— * (CA 

-l) t, ym.mtmzi>rt-9 (ca-2) 

fctfe»>tf*iM:««T*-3T. WEJbSlEfl!*5«fctfT8fcfl( 
tt«f3>A— * (CA-1, CA-2) 7&*^*Kt*tgitcS> 

— >a >£fr -5^<. 9fffBTSit#JM««=i>/N*-^ (CA 
-2) ifi»»^*t»TltrlE*«*tt (3) l:TSfc«Oi -fc 
>-y- (8) *EttL. WE±8tt«ttJK3 >A*-* (CA 
-1) aojv^SHSlKfcSi:*, *©JL«HW*ttS:J >- 
A'-> (CA-1) Kiir^2ttTUfcSOx<75M7rjf::«fc 
t)^ric*n*t*lciltrE±8iEffll«!J«3>yt-^ (CA- 
1) *»5*ttlSftfcH2 S^Jf®-T^<. WET8tt««! 
«E3>A-^ (CA-2) flJK-Hi S h7y7»l£EW! 

[0 0 0 1] 

CO 0 0 2) 

tiT*~b. ^ni;eiLT»^x^i:^sox c-r =*- 

[0 0 0 3] CCSOill SB^«Offij|!SJt*«ai&aE*!S 
it- 'J - >«CJb5t e«fl^ffil=«#$nTttttH5,i: 

[0 0 0 4] — S5*RJt*tU y5=-«l=**t#ttt. 

$fc-f. ©*so2 k:*j^tojws?«u *(r»-cs**a5c 

S«*M(aEiB*^BW|-r*. 

[0 0 0 5] Z\<DHt S<Dil!lM\Z&0Mm(Dmtiitem'ig. 

[0006] f&m\z<&mm<t®)%£<DH2 

-5. 



[0 0 0 7] 

[fgf§8;Wg8fcL«fc-5.!:-rsg6S] L 
«fcHBt<fc«J*<HMb£*rCSOi 

<73S02{iH2 S H^yy^W^flJifHILT. fftflitJg^ 

[0 0 0 8] LfctfoT, a£3l5#&JC«tot<OTtt. S 
Ox»CJ:-5toi«Ote#<B:M<i:H2 S W^c^^^O^CtBUP 

-5. 

[0 0 0 9] ^[«|;^, SOxiZ&ZMmo 
[0 0 10] 

n > a- ^ t TSMMttix 3 > / n'- * <h wmrnvtm \z$>% 

•y ^isSiJ <fc U — ->*£fc£Sj $ -5 £JKJ£A— ^ — 

->a>efroT. atrE±ac««Mi3 wc-^3&<u 

Tl>5SOx$H2 St;ii?cT-5<h*(C-eWH2 S£rift 

Mitten >A—^ffijT?ifctHH2 Scoffl®<tfeaiH2 SCO 

[0 0 1 1] ' iJt^fglBfi. X>>?><73S^@KfC. ± 
mmOi ±SfE#Jftt!«3>/N*— ^ <t. TSftffl'M 

BE3>M*-^£&«*fc#a;tf*ifKfcgBT&oT. lift 
E-t«HHW3 J: tfTttfilttil 3 > A- ^ # Hgtttt£ K £ £ 

v J; U — -5 it/*— # -^<— 

->3>*ff5^<. «rET«ffl'Jtt4SE3>A-^iffi»^*s 
l»TME#SMflfrfcT8iEfl!lOj -t>-**SBISL. flftE± 

SfcfflMiKn WN*-^(caf^$nTC^c S O x OTilTcKcfc 

o ^bx $ n -a t ft ic E±«Efldtt he n > / 1— ^ ^ ^ » m 

$nfcH2 Si&ffi^-r'<<. ffIETSEfliJfi4!SE3>/\*— ^ 
«lrH 2 S.H5y^i!H&ERitCt*«fai:tS. 
[0 0 12] 

[f^ffl] WE*ffi»C*J^»T. SS«SJt/t-^-^-i>3 > 
(Perturbation. MB(j) €:fT^ di(C«t 0. ±8iEiffl«4!« 

3>A-$M;:Br&£ftT<^-5SOx£H2 SlCilTtL. 

Sfc-€-C0H2 S*±8EffliJ«4f«n>/ , (— ^^63SS:m$ii-S 

ttSSEn >A-^ iCtJtt^BriK S O x S^^I,iB#a8lca$ 
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[0 0 13] — T«Effl«JttME=i>/N # — ^ffl'JTtt, ±8fc 
[0 0 14] WEK«fCctn«. iKrE^ffirtTOSSKSMS 

stis. 

[0 0 15] 

[£*s«] bi i i <d$& i 

Tt»10=7cttttE=i>A-^4*<BB»*n, *JfcT«E 
ffl'J (*T«) KS2. S3<OH5£««:n>/t--*5, 6 
*<ER£tlS. L^oTS3«^>A*-?6^1 
JpKrTSi:, Si, *"2<OH7C««3>7t-^4 B 5** 

±s#»>a-^ca-i^o, m3<DE.7tmu 

u >rt—9 6 A<T»«S«t3 >rt—9 C A - 2 TS^o 
[0 0 16] *fcSf^«K3^*3liT, X>y>2ig 
1 0=7ctttSE3i>/K— ^4i<0PflfC±8iEffl«JO2 -fc>"*7 
^ERSti. £fcS3<Z)H^Mi«:3>A--^ 6£>i£^ 

[0 0 17] »3(OH7cttttEn>A-^ 6#JtZH 2 S h 
^y^SWERStl*. HSfi«ITttH2 S h^-y^SJtt 
* 3 <D=7tmm^ 6 =7C««fcRln£ 

tlT<^£. H 2 S h^y^ailtLTtt, Ni, Co, C 
u, Fe, Mn«<B&JSBKttt, #Jx.te;N i OjWS ^ b 
tl*. Si, S 2 <DE.7tM1&ZJ >A*-^ 4 . 5ttH2S 

[0 0 18] WE*«fC*3liT, X>v>2rt<iS#<Z>iI 

— ?j\ TSSffl'J02-ii>"y'8^W»ttSitc*-&<^ 

tL *fc«««88»c«-5Sl-»3<0H5ctt«3>A- 

[0019] z.<om€i. x~>i>>mBM\z\$stf<S3in 

TSO2 &tt£tlT^Z>. 

[0020] H2 (a) tzfx-r&oiz* fifgy/Xt<OS 

tLTSl. S 2 cDHttM^^ >A'-^ 4 , St'fett^ 
HtcM^ (S&JR) 9Sffl<Ott«tStt^ri o^KaF$n 
Ttt«*<hLTfiUS'U ^&^tcJ:9^fcfe&9<7)# 

[0021] uOi^attiH^atTst, ^Tua?^ 

[0 0 2 2] HI "6, 0 3K^?-«fc3fc:. Si, S 2 <7>H 
Tctt^n >A'-^ 4 . 5 SBrBEfittX>S>> 3 



[0 0 2 3] EI5fC^-rJ:pi-, SBrBEftffc 

(3, = 7CttM|E»«*fr (fgjg) , *jgftf^ X >>?>[*] 

[0024] 0 6jc^-rcfcp(r, sfttb*^« 

»&tctt. ±StcfflS02 -t>-y-7 £^ffOftttiliK:U — 

O2 ir>it8<^^^- K/\^y ^^gfCcfc^^it/t-^- 

[0 0 2 5] :^ffiA-^-^-y 3 >iH S 
1, 'S2<^=7CttflE3>/N*— ^4, 5 7&*«ttM*i§t3&* 

[0 0 2 6] EH -6, ±8(tffliJ02 -tr>1t 7 S^ftfcb, 
T8fcffl02 ir>-9-8Sf^«ittSi^'r-5t 1 Si. 

#LT^iS|fflttTSSfi!l02 ir>-y- 8 £75^^ - KAyi^ffi 

[0 0 2 7] Si, S2c£>=7cfii&g=l >A*— ^4. 5 
ft^jKttttlftgSifeit, T8Kffld02 -tr>-y-8*«. 

[0 0 2 8] #JxJ4\ ffi«SJt^U->«^6 U 
^fe-T^^, C<7)^Tt4. SI, S2 <7)ttiSEn >/\'- 

^4, soK^jKttatg^fenTi)*;:^:^^, s 

1, S2cOH7ci4^n>/\*— ^4, 5ttU 

[0 0 2 9] cncj:^ SI. S2<£H7n84*g:3>A 
-^4, S^^l^Ttl, 02 (b) \Z^^o^ms 
OzlZ^X. 9z~T. O&mt&ls* *^t3 2 (c) H 

s-r<fc5fcs^a7c$nTH2 s^^nstfticf 

[0 0 3 0] SttgiH 2 S tt. Si. S 2 COH^igzi > 
A*->4, 5 \ZH> S h^^^J^'??aEU^U<OT\ 
tie 4. 5^e&U3*tlTS3<0=7Etei3S3>A*-^6 
tCf^oTScTL, J E-cOS3cOH7C®^r3>/^-^ 6 
l^T, KtiiH2 Sc75iJc^C0t4H2 S l-9u/y»J«3ct0ffi 
«*tl, £fc#t><Of4S02 (3^ft$tlTyv»:^^fettS 

[0 0 3 1 ] dC0^^it/N°-^-^-~> 3 >wbnt 
™ K AV ^7 ^tC J: 0 S 3 OHTctti*^ >/\*-^ 6 (Z J: o 

TfTt5tl^>o 



(4) 



&M¥-8 - 2 9 4 6 1 8 



[0 0 3 2] fttrfEWck^lC. S*SttVt-^-^-->3 > 

rt—ZA, 5ICfi?jg£ft-O>-5S0z £H2 S (UStc 

4, 5 7^<E>tttB£ £8$JtA*— ^-^--> 3 > 

WWteB#«Si£. SSI. ^2©H7C«4<«n>/N'-^4. 5 

jgT-SdtfCj^T. mi, SS2<0=7cttttE=iW*-^ 
4, 5C;J3tt*=7E*«9©. SOi CJ:«S*£fiM 

S. 

[0 0 3 3] — »1. S2©HStt«3>/\'-^ 
4, 5*>S©tttHHj S«T$S^<Z)Jg3<DHrc<ttfS3> 
A*— ^ 6#JT-ffl^45«tr/^{t$nSCDT% -5-COH2 SOT 

[0 0 3 4] gfrfS^Jt«lt/1-^-^-->3 >.fC*3^T. 

'J y?«)i»6'J->«l:EetSt. tOU- 
>#ffl«TttS02 3S1. Sf2©=7ctt«t:3>/'t- 
^4. 5 t*3l>T-€-roH7nfttaE9tcK^*n-5*i. d<£> 

[0 0 3 5] H7ttStrSS^j6SJt^— -> 3 >(C*3 
G9l0&&ft#g|S (A) ~ (D) cD#«3£$Ut£. 
^-f. H7^<5. 'J — >iS£*5J:Z*'J •y^«c'%<73fif^*R 
itOT^fttt. ±8fElCff<fcLfc**t>T**<&*. "3* 

[0 0 3 6] aS2 0=7C«JaE=iW«— ^5lw*JW*»SC 
^itOT^gjte. SfS 1 WHTtMiKn 4 OT^tlK 

it^T/h^rt*. COT^gj^^:#<-r-5fcie>(C(i > SIS 3 

7cttin>A'-i'5A^J •y^ffl^tC<&-5B$ffl£ft<-f 
tltf«fc^. 

[0037] ctitt. Tsitffl'jo? -tr>-y-8coe^«@^ 

jB»Cft*LfcSOi ^riSTC^LT. ^cotB^#14^IE 



[0 0 3 8] ^ 3 <7)H7cfi4!«=i >A'— * 6 fZTffl 

i^ntH! S. Lfca<t>TN i Ste. U — >?iMTr 

li*ai:*ffiSn. *fcrtt><OttH5E«JI«iBl::gft*£ 
0. SB 3 CDH^Kjtn >/\'-^ 6 <75 

ettfa*^tti*ton**«. si. «2©=7ctt«t3> 

A'-^4. 5©S14fST«S{lfB^i*Jt/t-^-^-->3 

[0.0 3 9] EI8tt. ±ffltiB'J02 -fe>+)-7lzJ:0?5t«SJt 
A-^-^-->3 >fefr^fc«^lc*ilt«H 1 

(A) ~ (D) w^«^miti&^-r. :©i#c 

H!S*RltCifi<HUTU*5 0-C. 3S 1 OTH7cfi4!«3 >/< 
-^4*. SO2 £StcU#3U y^»HSlC«J#-r* 

dtAiT-^r. Sf 1 (©HTcfcfeftSn >A'-^ 4 

fiif 2 CDH7Cfl44g3 >A— 9 5 f-iJtiTfel^^T^-S. 
[0 0 4 0] MKSfMKftfr£;fe^T»JI^**JH*«* 

Tt><fcU. 

[0041] s^^tT-x hcoj^wc^xai^nfcr 

[0 0 4 2] fX^Wt §fflX>->*>: 2. 2 'J -y 
b)l>. EFI ; fill OHTcJttSSnWC— ^ : 1. 0 U -y 
h)ls ; SS 2 . g! 3 WH7C^4!li=i >A*— ^ : 0 . 7 U -y h 

;u ; mw-BMmmm.zT i 2 3 occ ; /sasss 

Tcat : 5 0 0t ; *1V : 6 Okm/h : x>>*>|5]g 
tNE : 1 7 0 0rpm : KA^^^EE P B : 4 2 0 mm H 
g ; J£fsfP<DSfi : 6 0 Oppm ; x>i?>ae«fW : 3 
OOsec ; SSMSJtA-^-^-->3 XDmffmm : 1 0 
sec ; 

[0 0 4 3] $ 1 ttS^^X^ft^X h*§HI£7K-r. 

[0 0 4 4] 

[Si] 









&ifaH, S 
itA (ppq) 


HC 


NOx 




* ft 


9 6. 8 


9 2. 6 


1 1 0 






9 6. 2 


9 0. 5 


12 0 




[0 0 4 6] H9(4|g2^S££iJ£^U dOHSEflUTtt 
T8fcffl'J02 -t>th8^^3COH7t«4^=i>/K-^ 6 COS 

H9«c*3^TH 1 iH— 0»riEa»*Cf4ra— fiF 

7cft4j«3>/N'-^ 5, 6raoasfi: (d) \z&ttz>mn& 

[0 0 4 7] HI Ott*3#gjS60I£SKU 
ttSfl, ^3 0H7ctt«a>/\-^4, 6^7fH>£>n, 
SfcT8ftfl'J02 -tr>it8^3coH7cMi«=i>y\*-^ 6 
©iSTKERStt, <* b \zm 3 ^Htc^^zi >/\'-^ 6 

[0 0 4 8] HI ltt»4S8J6«*SL, »SMff!fr3<0 
Tift (flcTffld) tco^2^>H7ufi4^=f>/\*-^ (± 

(T^ffl«&g=3>A— ^CA- 2, H 2 Sh7^ 
T^JftjgO 6 ch^SER^n, Iff 2 cDH^frfe^n >A-^ 

<o±Mm\zHc v?y~f i 27^n^ngHR£n£ 0 

^TH 1 iH-OfltjBJESB^^ttWI— «F^S{*-T. 
[0049] B12-17H NOxBf^M4gn>y\*- 

[0 0 5 0] 012 5 HJSW4, H 1 l:^tS 

l!IJS«|fC*3tt5S2<0=7n«!t«3>A-^5*, Iff 2 
WNOxBflEtefflErnWN*--^ l 3 £fi^LAc*>(73T*& 
5. ^<0{fi^fll^ttSl^)!ig«(hrai;T&^e», Hi 
2 K*5^TH 1 <0«ricffl5»tZtt|S|— ^Sr^-T. 

[0 0 5 1 ] »2<DNOxlG ! »lttttD>A-^ 1 3(3*3 
^T*4, ^CBftMKK:, NOxKM^LTB aO»0 
Strode CiOBaOtC, 3£*8J£<7)'J — >*£T%£t~ 
^NOx, ±ilTNO^M^1i:Tff«1-^, ^£ 
0, 4 NO+ 2 B a O-h 3 O2— 2 B a (NO3 ) 2^ 

[0 0 5 2] i^'X^CSOx, 3E£LT 

SO2 a<£$nTH3<k, SaEft*RJCtMfTLT2 S 
O2 + 2BaO + 02->2BaS04 <D<t¥ELfc&£. 

SOz aOtcBfK^nSfc^NOxKKffi^lfi 
Tf^o *fcc<0BtBtft£tttt. ±«Effll02 ir>1t7 o 

T'trmKfxfcmmtm^fz&^^izmjtzn-r. ^<d& 

[0 0 5 3] ^C1T% «JEW«IC, Tfftffi'J0 2 -t>1t8 




*SBH¥8 - 2 9 4 6 1 8 



Bf^fWfr^i:. 31 1 coHTC^^rJ >/\*— ^ 4 te&Zfm 
2C0NOxBfja£ttfflE3>A-^ 1 3 C^K^nt^tS 
O2 (BaS.CU f3;fc«-£S02. »*^t?) U-yf 
#ffl*Tffl7C<S*lTH2 S*«^$tl-5i«ti-tC0H2 
Stt=7C«a#^S«lHI'r*. fLT, tfrfS(5)m(3^3 
00=768*^33 >/\*— ^ 6 t**5^iT, &fctJH2 SOH2 S 

[0 0 5 4] il 3(ig6^I^^L, C<7)HSg^JT 
«T8Kffll02 -tr>1f8ti^3^H7cgi^n>/\*-^ 6CO 

H 1 3 (3*5^TH 1 2 c9*g/£g|W[3te 

ra— «F^-.*f+-r. T«Eflyo2-fe>i*-8 *wiB<Ocfc5«zgH 

NOx&mf&mzi>/X-5r l 3 *>J;^fg 3 cOH^^a 
>A-^6M<7)8Rffi (D) fC*5frtSSf«^flSitOffift* 

[0 0 5 5] H 1 4ttfg7Hj&60J&7SU 3!OJiiS£#tJT 
ttS 1 <DHtE«K=i >A— 37 4 <fcS 2 (ONO xff BEttJSE 
n>/\'-^ 1 3 ch^^btl, ££T§rcffl'J02 -fe>-y- 8 
&m2<DNOx&Mf&mzi>/^-? 1 3<£>tfiTt3gER£ 
ft, *6JC»2(ONOxBf**«(C=3>/K-^ 1 3fC*5frt 
Sttj«<7)T8f£Bf 1 3 at3H 2 S h 5 y :/#ja*iSJjn;*ftT 

1 4(C*3^THl 2 tm—<DMf&$miZ\tfin—ft J i%$:tt 
"To C£>«£\ ^2(^)NOxK : IW3>/Wl3^ 

[0056] hi sumsmmm^L. m$LW&3<D 

TffiM (flTFfflfl) f-C0^2<7DNOxBfjBcttaz3>/N # — 
^ (±8!Effl«ttffll3>/K-^CA- 1) 1 3 £g!3 cOH^r 
«ME3>A-^ (TSSfflttl«n>A-^CA-2. H 2 
Sh7y^rtl) 6td«RSn, »2©NOxB ! » 
«1SE3>a*— ^ 1 3co±at#J(3mMiP^i4^=i>/\'— 
*1 1#, Sfc-e-<0±S!cffliJ(zHC h^y^l 2^-5-tl-f 
ftER£ft£o -tOfl&0««f4»5**fi«i:rai;-t?ft-6 
^b, H 1 5 fc*3^TH 1 2 ^(^— <b«j5Effi»{3ttra — 

[0 0 5 7] HI 6"ttffl9ggJgfl?iJSSL. Sf^ffK 1 3 
C0T3cffl (mTffl'J) \z<D&m 1 (OH5cttttE^>/\*— ^ 

(±atffiftti!j£3i >/\*— 4ch, S2<ONOxBr]KttHE 
=(>/K-^ (±iffl'M^33>/\*-37CA- 1) 13t, 

m3<DE.fcf&mzi>^-$r (tsim^>/\-^ca 

-2, Hi Sh7y7»lrtl) 6i*«RSft, BlO 

H 1 6fI*5lr^TH 1 2 tH— <7)fllfiXSR» 
{3(4(^-^^^^To 
[0 0 5 8] H 1 7 teg 1 0»j^L, S^M^gS 3 
<7)Tffiffl'J (KTffl'J) fCO^»2 0NOxBfjattfflEzi>/\ # 
(iSfl»>A-^CA-l) 13tg3^ 
7tfiiiS3>y\'-^ (TSi»>A'-^CA-2, H 
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mti&i&? >n—& i 3 <n±mm\z.m.mMm&tetik-n >n 
k a h 

[0 0 5 9] 

[0 0 6 0] £tz*mJUz£tl& MIH*ffi<&«^fC|^ 

[0 1] JB 1 fttt0!latttl&B|-C&«. . 
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